This paper introduces the structure and working principle of doubly fed induction generator, and then establishes mathematical model of DFIG, uses MATLAB simulation environment and set parameters, establishes simulation model. Finally, the simulation results of DFIG grid voltage fault (mainly short circuit fault) are analyzed, the voltage and current waveforms are obtained, and the objectivity of the model is verified, which lay the foundation for the future research on fault control research.
INTRODUCTION
In the process of promoting the rapid development of industrialization process and raising the level of social development, traditional energy can not meet economic and social environment for sustainable development needs. Therefore, another new energy is produced, wind energy. Wind energy as a green energy advantage in the energy and environmental crisis in parallel today has become increasingly evident.
However, a large number of off grid power will lead to huge losses, and it will lead to main power grid frequency fluctuations. The effect of grid voltage fault is mainly manifested in the safe operation and power electronic devices of the rotor side converter is threatened [1] ; the grid and rotor current highly unbalanced, makes motor stator and rotor uneven heating, which lead to the motor insulation performance variation; electromagnetic torque pulsation occurs; resulting in power grid splitting. This paper mainly introduces the basic working principle of DFIG, and establishes the mathematical model and simulation model based on MATLAB method to analyze the voltage change in the short circuit fault, mainly including single phase, two phases to ground, two-phase and three-phase short-circuit of these cases of simulation waveform curve analysis [2] .
WORKING PRINCIPLE OF DOUBLY FED INDUCTION GENERATOR
The structure of doubly fed motor and winding type asynchronous motor is very similar to the stator and rotor are arranged symmetrical three-phase windings, the stator is similar to the ordinary AC motor stator. The number of poles of the rotor and stator is same, and the rotor windings are energized by a variable frequency three-phase power supply. The stator and rotor magnetic field motor are synchronous with step rotation. Therefore, some of its properties are similar to the synchronous motor [3] .
In essence, the working principle of the two is same, the biggest difference is that the current frequency of the common asynchronous motor rotor depends on the motor speed and the slip, and by the rotor short-circuit potential final confirmation. The frequency of the rotor current itself can not be adjusted manually. Doubly fed motor rotor winding by the external AC excitation power supply, with the change of current frequency can be adjusted [4] .
The DFIG consists of a wound rotor asynchronous generator and an alternating current drive on the rotor circuit. Its structure diagram is shown in Figure 1 . 
ANALYSIS OF DOUBLE FED WIND POWER GRID VOLTAGE FAULT The Cause of the Short Circuit Fault
There are many reasons for the occurrence of short circuit faults in the system, because the structure of equipment and installation locations are different, the causes of faults are also different [5] . And, generator, transformer, insulation material flow part are damaged in the operation of load cables and other equipment. Sometimes because the wind and ice on the wire, causing the overhead line tower collapse [6] . In addition, the line after repairing lead to failure in the case of the ground did not remove the operator and the occurrence of misuse.
Single Phase Ground Fault
For simplicity, assuming that the impedance of the grid that positive sequence, negative sequence and zero sequence component are equal [4] . U is the normal voltage, f U is the effective value of voltage fault,  is fault phase shift, getting the following formula:
Two Phases Short Circuit Fault
Three phase grid voltage can be obtained, when B, C phase occur short-circuit faults:
Three-phase Short Circuit Fault
The three-phase short-circuit fault is one of the most serious fault, DFIG effect of the rotor converter is the most severe fault occurs, because the voltage at both end drops instantaneously, DFIG occurs a series of problems of rotor current, torque mutation [7] .
When occurring three-phase short-circuit fault, the effective value of terminal voltage will decrease to the same extent at the same time, and the phase angle will change, which is: V is the voltage amplitude of generator stator remains after the fault, it reflects the severity of fault and the distance fault with DFIG. The most serious situation is the generator stator end directly to the ground short circuit, at this time V=0.
The  is rotor angular speed; rotor flux linkage equation is:  is the rotation angular speed.
If the stator resistance is neglected, the stator flux linkage and voltage are related to:
The steady state, all available: 
MATHEMATICAL MODEL OF DFIG
In order to analyse the problem, the following assumptions: (1) Ignore space harmonics, the three phases windings symmetry are connected in star, along the air gap magnetomotive is sinusoidal distribution. Do not consider the influence of temperature on motor parameters; (2) The rotor windings are converted to the stator side, after the conversion of each phase winding is equal to the number of turns; (3) Ignore the magnetic saturation and the core loss, the self-inductance and mutual inductance of each winding are constant [1] .
The stator circuit and the rotor circuit voltage equation are shown in: 
The equivalent circuit is shown in Figure 2 . m I  is the excitation current; s E  is induced electromotive force. As you can see from Figure 2 :
In type, stator voltage 
SIMULATION AND ANALYSIS The Simulation Model of Power System
Figure 3 is a power system simulation model. (2) Other parameters are set as follows, the initial phase of the three-phase power supply voltage is 0, the frequency is 50Hz; the length of the transmission line is set to 100km, the remaining parameters remain the default value.
Analysis of Simulation Result
A,B,C THREE PHASE SHORT CIRCUIT Setting up the circuit diagram and the simulation parameters, then beginning the circuit simulation. Viewing the simulation waveform, the resulting of A, B, C three-phase voltage waveform is as follows.
The three-phase short circuit, the voltage, current waveform as shown in the Figure 4 . When three-phase short circuit, the voltage waveform is shown in Figure 5 . As can be seen from the figure above, when A, B and C phase are three-phase short-circuit, the three-phase voltage is equal and zero.
SINGLE PHASE TO GROUND FAULT
Taking A phase as an example, the generator terminal voltage, current waveform as shown in Figure 6 . When A phase short circuit, the waveform is shown in Figure 7 . From the above charts shown that when there is no fault, the terminal voltage and current of the generator is sine, and when the A phase is short circuited, the A phase voltage at the time is zero, B, C phase voltage increases to the line voltage, after, the three-phase voltage is restored.
TWO-PHASE SHORT CIRCUIT
When AB phases short circuit, the generator terminal voltage and current waveform are shown in Figure 8 . Analysis shows that A, B two-phase short circuit, two-phase voltage equal to zero, C phase voltage is still normal. A, B two-phase occurs phase short circuit, three-phase voltage waveform changes according to the sine law. When a fault occurs, the excitation control system operates quickly, and increases the excitation voltage to the maximum voltage.
CONCLUSIONS
In order to analyse the voltage and frequency fluctuation in short circuit fault, and establish a mathematical model [9] , starting from various forms of short circuit fault, the types and characteristics of the most important grid voltage faults are studied in detail, using the MATLAB simulation platform to establish the model, through analyzing the simulation results of fault, the three-phase short-circuit fault is the most serious for the power system, may cause voltage collapse, resulting in a large range of power failure, bring unpredictable losses to the production. Therefore, the actual production should try to avoid this kind of short circuit faults.
